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- desired extent.
vention the telephone-currents are primarily
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_1”0 all whom It mal concer:

BeitknownthatI, JOSEPHLYONS, a eltlzen
of the United Stetes and a re&dent of Char-
mian, Washington townshlp,Fran klin county,
State of Pennsylveme, have invented certain

new and useful Improvements in Telephony |

of which the following is e,speelﬁeetlen

My invention has reference to lImprove-
ments in telephony; and it consists in a
method of and apparatus for reinforcing tele-

~ phone-currents imposed upon a line in any
~ wayor manner.
‘telephone-currents I eceomphsh by reducing

Thereinforcing of the faint
the apparent .resistance of the line to these
currents continuously, and practically to any
In aceordance with my in-

caused to preduee an alternating field or fields

of forece varying in frequency and intensity
with the frequency and the variations of in-
tensity of the telephone-currents, and within |

such field or fields there are roteted electrie
circuits that are closed upon themselves with
a speed that exeeeds a certain critical speed.

By the rotation of such cireuits within the

‘initial magnetic field or fields the electro-

~ magnetic reactance of the telephone-circuit

is reduced wheveby the initial field or fields
and the excltmw-cm rents are reinforced..

Machines for reinforeing faint alternating

~ eurrents of one definite frequencv by causing

~ them to produce analternating magnetic ﬁeld
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or fields and rotating: Wlthm the latter cir-
cuits closed upon themselves with a speed
exceeding a certain critical speed have here-
tofore been suggested for use as constant-po-

tential alternating-current generators, and

such machines are set forth in United States
patent to Hutin and Leblanc, No. 606,762,
dated July5,1898. Such machines, hewevel
have heretofore been used only eech for the

‘reinforcement of an altema,tmn current of

one definite frequency, and the speed oiven

 to the closed circuits was calculated and de-

termined with reference to the fr ‘equency of

“the single current that was led to and rein-
The rule which gov- | chine with a speed exceeding the number of

forced by the machine.

thirty-three revolutions per second.

if the frequency of _t,he'elterneting current

1 .
— and if
_ T
the number of poles of the field excited by
these currents is designated by 2n, then in

order that the initial ﬁeld and the initial cur-

led to the machine is designated by

| rent be reinforced the number of revolutions

.50 | |
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of the circuits closed upon themselves must

| , 1
oxceed the quantit
= d T

‘be stated 1n these words: The number of ro-
‘tations of the rotor must exceed the frequency
-of alternations of the alternating currentthat
‘excites the stator divided by helf the num-
‘ber of poles of the latter.

based upon the utilization of the prineiple

‘embodied in these 1e1nf01cmg generators for

the reinforcement of multiperiodic varying

currents—that is to say, the reinforcement of
‘telephone-currents.

In the practice of telepheny altemetmw

‘currents of constantly-varying pBIIOdICItleS
and intensities are generated, and it has been
| found thatthe cmreuts coueepondmw to the

highest piteh of sounds uttered against the
telephene -transmitter rarely exceed the fre-
quency of eight hundred per second. All

~other frequenmes that occur in practice are

below eight hundred per second. In order to

.lemforce alternating currents of the fre-

quency of eight hund1ed with a ‘machine of
the Hutin and Leblanc type, if the same has,

with a speed exceeding one hundred and
If this
is done, then not only the currents having
the frequency eight hundred will be rein-
forced, but all othel currents of a lower fre-

‘quency will also be reinforced, and upon the

recognition of this fact my invention Is
based. Accmdmﬂ'ly my invention is prac-
tised by passing the faint telephone currents

My invention is

‘This rule may also '

6o
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for instance, twelve field-poles, the circuits
closed upon themselves have to be rotated
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at any point on the line through the field-

coils of a machine of the Hutin end Leblanc

type and rotating the armature of such ma- -

erns the epel amons of such mechmes is that ! penods of the highest frequency current that

95
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oceurs or is likely to occur in telephony di-
vided by half the number of polesof the field-
magnet. By thisprocessthe lower-frequency
currents are more reinforced than the higher-
frequency currents; but this does not vitiate
the reproduction of speech, but, on the con-

trary, improves the reproduction, since lower-

frequency vibrations must be of higher am-

- plitude than those of higher frequency in or-
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“ing radial pole-pieces n s.

der to produce sounds of the same intensity
as the latter.

In the accompanying drawings, Figure 1 is

a diagram illustrating my invention as ap-

plied to long-distance telephony with an un-
broken line, and Fig. 2 is a diagram illus-
trating my invention as employed for long-

distance telephony with a line divided into |

sections.
Like letters of reference indicate like parts
throughout the drawings. - -
Referring now to Fig. 1, there isshown a lo-
cal circuit containing a microphone M, a bat-
tery B, and the primary P of aninduection-coil.
The secondary S of this induaction-coil is con-

-nected with the line I. L I, having a magneto

telephone-receiver R at the distant station.
T'his line is here shown as grounded at both
ends; but it will be understood that it may be
a complete metallic line and that it may be
either overhead or underground orsubmarine.
At two points « ¢ thisline is tapped by wires
l I, leading to and completing the circuit of
the field-coils of a reinforcing alternating-
current generator of the Hutin and Leblanc
type above referred to. Thisreinforcing-gen-
erator G is ordinarily composed of a station-
ary iron field-ring having inwardly-project-
The pole-pieces

~are wound alternately reversed and are here
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shown as connected in series, (although they
may be connected in multiple are,) so that a
cuarrent which produces in one pole-piece a
north pole will produce in the next succeed-
ing and in the next preceding pole-piece a
south pole. 'This is indicated in the draw-
ings by the letters n s. The rotary part of
the reinforcer is ordinarily made of an iron
ring, faced on each side with a flat annulus A,
of copper, and the iron ring as well as the two
copper rings are perforated, so as to receive
copper pins, rods, or bars p, riveted at each
end to the copper rings; all in the manner
now well known, and set forth in detail in the
Hutin and Leblanc patent above referred to.
The copper rings A A, together with the pins
p, form a great number of electric circuits of
low resistance closed upon themselves, and
this system is secured upon a spider, as indi-
cated, and the whole is mounted upon a shaft
q, carrying a pulley /, around which passes a
belt u, by which motion is given to the shaft
from any suitable source of power.

Lhe system as thus represented is operated
as follows: Speech uttered against the micro-
phone M causes alternating electric currents
to be generated in the secondary S of the in-
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duction-coil. One branch of these currents
passes through the field-coils of the reinfore-
ing-machine by the conductors [/, and an-
other branch passes to the line L. .. Both
current branches are exceedingly weak, and
the branch passing to the line is too weak to
cause an audible reproduction of sounds in
the telephone-receiver R if the line exceeds
a certain length; but if now the rotor of the
reinforcing - machine is rotated with such
speed that its number of rotations per second
exceeds the number of periods of the currents
due to the sound of highest pitch that is ut-
tered against the transmitter divided by half
the number of poles of the field then the ini-
tial and exceedingly weak alternating field
excited by the telephone-currents is rein-
torced, and these currents themselves are re-
inforced. This reinforcement of telephone-
currents may be carried practically to any
desired extent, depending upon the size and
speed given to the reinforcing-generator and
also depending upon the electromagnetic re-
actance of the reinforcer. This reactance
should be made as small as practicable, and
for this purpose the amount of iron entering
into the construction of the machine shounld
be made very small, and the iron, if employed
at all, should be highly laminated, as is usual
with machines of this character. It will be
understood that the reinforecing-machine may
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be in series in the line instead of in a branch

derived therefrom.

In the ordinary system of telephony the
faintness of the telephone-currents is due to
the great apparentresistanceof the telephone-
circuit, and for this reason telephony can

only be successfully practiced over compara-

tively short lines. With my improved sys-
tem there is no practical limit to the length
of the telephone-line, since whatever that
length may be its apparent resistance is so
largely reduced by the reinforcing operation
that speech can be transmitted over very
long lines with the same loudness as is now
attained upon comparatively short lines.
In Fig. 2 the main line is divided into two
parts I L and L' L/, connected inductively
by the induction-coil P’ §'. In a branch
tl, derived from the line L L., there is a re-

inforcing-machine G, and in a branch{' ', de-

rived from the line L' L/, there is another
similar reinforecing-machine G’'. This divi-
sion into sections, which may be carried much
farther, permits the use of small reinforcing-
machines upon moderately long sections of
lines and the practice of telephony over very
long distances.
vided into sections, it is not necessary that
each section be either complete metallic or
grounded. Some sections may be completely
metallic, and others may be grounded. Nor
18 it necessary with this arrangement that
the two or more reinforcing-machines be all
driven at the same speed. It isall sufficient;

if each machine ig driven above the critical
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When a line is thus subdi- .
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Speed above mdwaﬁred So 10110' as this rule
is observed it is immaterial What the speeds

of the reinforcing-machines are.

While myinvention is well adapted for use

1n connection with the ordinary magneto tele- |
phone-receivers, it; is preferable to use tele-~
phene-reeewers without iron or steel cores,

and, similarly, it is preferable to use mdue-
131011-00113 withoutiron cores. Altogether the

electromagnetic reactance of the syetemﬂ.

should be made as small as possible.
I desire it to be understood that I am not

confined to the use of the reinforcing-machine
hereinbefore indicated, and partleularly de-

seribed in the Hutin a'nd‘LeBlanc patent, No.
606,762, since I may use any other reinfore-

_- mﬂwenerator operating to reduce the react-
- ance of the line and of its appurtenances for

- thevariousfrequencies of telephone-currents.
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It will also be understood that 1nstead of ro-

.tatmg the closed circuits these may be sta-

tionary and the field-magnet structure be ro-

tated; also, that I may 0111113 the iron cores en-

tirely or retain them either in the stator or

in the rotor of the reinforeing-machine.

In the practice of telephon}f it has been ob-
served that speech can be transmitted with
sufficient distinctness even though some por-

tions of the sounds uttered eﬂ'a,met the trans-

mitter are not faithfully reprodueed or are
altogether lost in the receiver. Particularly

- is this true when some of the sounds of high-
~ est pitch are lost. -

This being the case, it is
in my system not abeolutelv necessary that

particular notice be taken of the alternating

currents of the highest frequencies that oceur

| 20
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inthe trenemlesmn of speech. Incther words,

it is not absolutely necessary to reinforce
these very highest frequency currents.

It is
practicable to lose the sounds corresponding

tothem without materially affecting the clear-
This enables me toro-

ness of reproduction.
tate the rotorof the remtorcmﬂ-maehme with
lower speed than would be necessary if'it were
attempted to remforce all hlgh-frequeney cur-

It will new be understood that wherever I
speak in the foregoing description and in the
claims of the h1gheet-frequency currents that

5a oceur in telepheme tranemlsmon or that are

i

3

thrown upon the line I mean those highest-

frequency-currents which are still essentlel

to the intelligible reproduction of the souude
utteled aﬂ‘amst the transmitter. |

I do not herein claim the arrangement of
apparatus which I have deserlbed and by

which my method of reinforcing telephone-
currents is or may be practiced, since this is
claimed in an application filed Aprll 23, 1902, |

as a division hereof.

Having now fully descnbed my mventlon, )
I claim and deeue to secure by Letters Pat-

| ent—— 4 |
1. Theim provement in the art of telephony,

magnetic field or fields the lines of force of

selves, and producing a relative movemenst

"between the field structure and closed circuits

with a speed exceeding the number of periods
of the telephone-currentof highesft frequency

55
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-Whl(.‘.h consists in causing telephone-currents 65
produced upon a line to establish an initial

‘which infersect circuits closed upon them-

divided by half the number of poles of the

field, substantially as described.

9. The method of reinforcing telephone-
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currents upon a line, by causing such cur-
rents to produce an initial magnetic field, and

number of pemods of the telephone- emrent

number of poles of the field, eubst.autlallv as
described. |
3. The method of 1e1nforemn* telephone-

currents upon a line, by causing such cur-
rents to produce an oscillating magnetic field

of force, and rotating within the latber a cir-

rotating within the latter a closed eleetue cir-
cuit or e1rcu1ts with a speed exceeding the

cuit or circuits of low resistance, closed upon

themselves, with a speed exceeding the num-
ber of periods of the current impulses of high-
est frequency, divided by half the number of
poles of the field, substantially as described.

. In testimony Wheleof I have signed my
neme to this specification in the presence ef

| two eubsembmﬂ' witnesses.

J OSEPH LYONS

~ Witnesses: - |
- E.T. CHaPMAN,
~ EpwWiN S. CLARESON.,

of highest frequency, divided by half the
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